Introduction
Many studies portray business intelligence (BI) as impactful systems for decision-making in organisations, particularly in highly competitive environments (Goldstein 2015; Grubljesic & Jaklic 2015; Marshall, Mueck & Shockley 2015) . The positive impact is much higher and valuable when relevant technologies that align people, processes and technology are deployed. The advancement of business intelligence and data analytics has enhanced the performance of management systems through uncovering complex patterns and relationships that support strategic planning (Klatt, Schlaefke & Moeller 2011) .
There exist definitional variances of BI in the literature. For the purposes of this study, the definition of Stackowiak, Rayman and Greenwald (2007) is adopted. They define BI as the process of taking large amounts of data, analysing that data and presenting a high-level set of reports that condense the essence of that data into the basis of business actions, enabling management to make fundamental daily business decisions.
This article recognises that public organisations in many developing countries face challenges in adopting business intelligence and data analytics. The challenges relate to business processes and human presence in the information technology (IT) ecosystems (people, process and technology). A public organisation in South Africa is examined to empirically identify the inhibiting factors to business intelligence use by managers at all levels. SAP Business Intelligence (SAP BI) tools have http://www.sajim.co.za Open Access been deployed throughout the organisation to provide reports for decision-making in all functional areas, such as finance, human resources, logistics, real estate, customer relations management, supply chain, industry utility solutions, public sector records management, etc. However, based on statistical data of logon details, one can conclude that the usage of analytics amongst managers is low.
It is likely that the organisation will lose its competitive advantage and experience a negative impact on efficiency and service delivery if managers do not make use of analytics in strategic decision-making. From this background, the central question which this study sought to answer is: what are the specific factors that inhibit management usage of analytics in public organisations?
In seeking to answer the research question, the study contributes towards the existing body of knowledge as it provides insights into specific reasons that inhibit management usage of business intelligence and how this impacts management decisionmaking in public organisations.
The article is organised as follows: the next section presents the literature review on business intelligence and the conceptual framework of the study, followed by the methodology adopted. The section that follows presents usage of business intelligence in two phases: quantitative analysis and qualitative analysis. Finally, the article presents the study's recommendations and conclusions.
Literature review
This section is divided into two subsections, business intelligence and the conceptual framework, which were employed to underpin the study.
Business intelligence and analytics
According to Klatt et al. (2011:30) , the advancement of business analytics has enhanced performance management systems. Good data or analytical tools do not ensure that managers will reach sound decisions. Managers need to be equipped to pose good questions and to interpret the outputs. According to Gartner (2016:n.p.):
[W ]ithin the model for business intelligence maturity, there are four levels in which an organisation can be classified in terms of levels of information of increasing value to business strategy. Figure 1 depicts the questions which, according to Gartner (2016) , managers should be able to answer from the use of business intelligence tools:
• Chan and Hernandez (2011:10) argue that it is the responsibility of managers to support and promote the analytical capabilities and culture within the organisation to ensure sustained growth and success. Within the organisation under study, it is evident that the management complement is not supporting SAP BI, as shown in the low usage of the analytical tool. It has been established by the business improvement section that a gap exists between management accountability and technology. The business improvement team has initiated a management accountability programme in an attempt to address this issue and to create awareness of the critical role of technology amongst managers in their respective areas.
The organisation under study therefore misses out on the benefits that BI brings. Moody and Walsh (1999) drew the relationship between the value of information and the level of its accuracy. Figure 2 shows that the higher the data accuracy, the greater the value an organisation derives from the information.
It has been reported in meetings also that the performance management aspect of the organisation suffers because of poor use of business intelligence. Performance management, according to Swanepoel, Erasmus and Schenk (2008:372-373) , can be defined as ' [a] process which is focussed on organisational performance improvement through a number of human resources (HR) processes, including organisational performance'. In the organisation under study, annual targets are set for the key performance indicators but reports show that the performance management levels are always low.
Conceptual framework
Factors influencing the usage of business analytics can be categorised into the following themes: individual characteristics, business intelligence systems quality, organisational factors, macro-environment factors, behavioural beliefs and attitudes, effort perceptions, social influence and facilitating conditions (Grubljesic & Jaklic 2015:79) . Table 1 lists the possible factors that influence business analytics usage.
According to the conceptual framework, a combination of many factors can contribute to the use of a technology or any tool. This research adopted the framework because of its wide range of factors that are considered. The following section explains the methodology that was employed in the study.
Research design and methodology
The principal researcher was in direct contact with senior managers in order to fully appreciate how they experience the work environment and their interactions with colleagues. An exploratory (interpretivist) approach was adopted in order to find out what is happening, seek new insights and generate ideas for new research through the participants' perspectives (Ellis, Levy & Lauderdale 2008:21) . Interpretivists argue that human beings are always influenced by the things that are happening in their environment and therefore react accordingly (Du Plooy-Cilliers, Davis & Bezuidenhout 2015:23-29).
The research approach is inductive, involving thick descriptive data. A mixed-methods research was used, where the aim was for qualitative and quantitative techniques to supplement each other. This approach of using multiple sources of data collection increases the validity and reliability of the study. The qualitative approach draws on interpretive outcomes from interviews and an electronic survey questionnaire. The quantitative approach draws on the daily management logon statistics to the analytical tool and enables the researcher to identify and describe emerging patterns that evolve from the data. The blended approach of qualitative and quantitative techniques confirms and solidifies the results of the study (Du Plooy-Cilliers et al. 2015:33, 204, 228) . The research targeted a subset of management, namely, level 4 managers, in the selected organisation. The rationale for selecting this category of managers was that they not only manage staff but also control a budget. This means that they would be required to use analytics to inform decision-making. In addition, the benchmark provided by the Chief Information Officer (CIO) for the recommended logins per month for management level 4 is higher than the other managerial levels. The total number of level 4 managerial posts currently occupied is 524.
Interviews and an electronic survey questionnaire were used to collect information from the level 4 managers of the organisation as follows:
• An electronic survey questionnaire was distributed to 524 level 4 managers spread across the directorates. • Interviews were conducted with eight level 4 managers across the directorates. • Daily analytics login statistics for management were used to establish the percentage of managers using SAP BI. This logon information was obtained via SAP Authorisations. A count of daily logons by management was stored and collated for further analysis.
For the purposes of ethical considerations, BI is a strategic initiative and enhances competitive advantage; hence, the need to keep the identity of the individuals and organisation participating in the study confidential was emphasised.
In the same manner, the organisation which formed the empirical home of the research remains anonymous.
The information obtained through this study remains strictly confidential. Confidentiality was maintained by means of anonymous inputs, that is, no names were used in the statistical data collection. Participants were informed of the purpose of the research and their consent was sought before commencement of the data collection process. They were assured of confidentiality during the data collection process.
Codes were used to identify participants and the directorates of the organisation. If any participant felt uncomfortable, he or she could withdraw from the data collection process. 
Data analysis
Data were analysed at two levels: quantitative analysis and qualitative analysis. In the former case, the researchers drew conclusions from the data sets and determined the statistical significance of the collected data sets, which contain daily management logon statistics for analytics. The findings from the data sets increase the validity and reliability of the study and complement the qualitative outcomes. In the latter case, qualitative analysis involved the reduction, organisation, interpretation and substantiation of data. The main purpose was to identify themes and patterns embedded in the text. The researchers used thematic analysis with these themes derived from the theoretical framework of Grubljesic and Jaklic (2015) .
The following themes were explored: individual characteristics, systems quality, organisational factors, macro-environment factors, behavioural beliefs and attitudes, effort perceptions, social influence, facilitating conditions and 'other'.
Statistical data presentation
The electronic survey questionnaire was distributed to 524 level 4 managers, of which 211 managers responded. Eight level 4 managers were interviewed across the directorates. The interviews complemented the electronic survey questionnaires and provided a deeper understanding of the reason for SAP BI usage and adoption. The results and interpretation are presented next.
Factor analysis
According to Pallant (2007:179) , factor analysis reduces a large set of variables to a smaller use of factors or components by identifying the inter-correlations in the set of variables.
Factor analysis was used to determine if there were underlying factors or themes in the data. Six factors were extracted by means of regression.
Factors are similar to 'themes' in qualitative data analysis. In factor analysis, all correlations between all the different items (1-25) are calculated and those that are highly correlated with each other are clustered together in a factor.
Six factors were extracted by means of regression and they related to the theoretical framework. These factors have been used for the thematic analysis as well.
The six factors identified via regression were:
• F1: Management support • F2: User interface • F2: System quality • F4: Iterative development approach • F5: Job relevance • F6: User training. Table 2 lists the questions for each identified factor and the associated themes and sub-themes. Cronbach's alpha Tavakol and Dennick (2011) affirm that validity and reliability are two fundamental elements in the evaluation of a measurement instrument. Instruments can be conventional knowledge, skill or attitude tests, clinical simulations or survey questionnaires. Instruments can measure concepts, psychomotor skills or affective values. Validity is the extent to which an instrument measures what it is intended to measure. Reliability is the ability of an instrument to measure consistently. Cronbach's alpha is the most widely used with the objective to measure reliability. The Cronbach's alpha values in Table 3 are all above 0.7, which is deemed to be reliable.
According to Tavakol and Dennick (2011) , the number of test items, item inter-relatedness and dimensionality affect the value of alpha. Acceptable values of alpha range from 0.70 to 0.95. A low value of alpha could be because of a low number of questions and poor inter-relatedness between items. A low alpha should be revised or discarded. If alpha is too high, it may suggest redundancy. A maximum alpha value of 0.90 is recommended. Table 3 shows the 'loadings' of each of the items on the factor. Ruhode (2016) states that themes come both from the data (an inductive approach) and from the investigator's prior theoretical understanding of the phenomenon under study (an a priori approach). In a priori approach, themes come from the characteristics of the phenomenon being studied as understood by the researcher. A researcher's values, theoretical orientations and personal experiences can be sources of themes in a priori approach (Ruhode 2016:3) .
Thematic analysis of qualitative data
In this study, a priori approach was used. Table 4 shows the identified dominant themes and their descriptions. These themes were identified in the theoretical framework, which underpin the interview questions. The themes are: individual characteristics, system quality 
Thematic analysis of the interview documents

Q05
It is easy to navigate, search and retrieve information in the SAP BI tool.
The SAP BI e-learning training is effective.
The SAP BI dashboards and reports are easy to understand.
Your business requirements were adequately met in the newly developed reports.
-
The turnaround times for the SAP BI development were satisfactory.
The technical support for SAP BI issues is good.
You are required to use SAP BI reporting as evidence for day-to-day business reporting activities. characteristics, organisational culture, macro-environment factors, behavioural beliefs and attitudes, effort perception, social influence, facilitating conditions and 'other'.
Individual characteristics deal with age and the readiness for change of the managers. Organisational factors focus on management support of SAP BI, user participation in the implementation, user training and the iterative development approach of SAP BI reports. System quality characteristics are concerned with information quality, system quality, accessibility and the user interface of the SAP BI tool. Organisational culture deals with information readiness, information culture and change management and macroenvironment factors within the relevant business sector and competitiveness of the environment. Effort perception is the user's view on how easy the tool is to use. Social influence deals with visibility and image of the managers, whilst facilitating conditions with the technical support and report creation for SAP BI. The 'other' theme deals with placing SAP BI on the managers Information Technology Pillars Model (IPM) scorecard. These themes are described in Table 4 .
Eight respondents across the directorates were interviewed. The interview duration was between 10 and 15 min. Table 5 provides an analysis of feedback from the interviews and identified relevant themes.
The general consensus from the interviews is that managers are not using SAP BI. Managers appreciate the value of reporting; however, they are not extracting the information themselves. Many of the managers are receiving reporting information from their assistants or clerks. They are not using the tool frequently and, as a result, find the user interface difficult and cumbersome to use. They resort, therefore, to assistance from their staff, as the latter can extract the required information far more quickly than they can. The managers stated that the SAP BI training needs to be customised to their specific environment. The current training approach is more generic and deals with navigation around the tool.
Customising the training would result in tailored specific needs for an area, that is, financial reporting, human resources reporting or property management reporting. Data quality is a concern for the managers using SAP BI. Often, the SAP BI batch is completed with errors, resulting in data being incorrect. This casts doubt on the reliability of the data and results in managers using SAP R/3 instead as the main source of information. Reporting from R/3 is often slow because of the volume of data and results in managers not being able to make timely decisions or react quickly to changing circumstances. Some of the managers felt that performance of the reports was an issue, which resulted in managers not using SAP BI. The managers had different views on placing reporting on managers' IPM scorecard. Some felt strongly that this would enforce usage of the tool, whilst others felt that it would be counter-productive as managers would merely login to the tool to be 'viewed' as using SAP BI.
Ethical consideration
Ethical clearance for the main study (thesis) was obtained from the Cape Peninsula University of Technology and consent was obtained from the municipality in the study.
Recommendations and conclusion
The role of analytics in the organisation and management's perceptions of analytics Seventy-seven per cent of managers perceive that the organisation promotes information readiness. Management places high value on reporting and appreciates the impact it has on the strategic direction of the organisation. This finding is supported by responses to the electronic survey questionnaire, which indicated that 61% of managers confirm that information culture is promoted within the directorates. Of the managers, 57% agreed that SAP BI benefits the public sector and 69% reported that they needed to report on HR, Finance and KPI-related information. What has been discovered through the interview process is that a certain percentage of managers are not drawing the SAP BI reports themselves, but are requesting their assistants or clerks to fulfil this requirement. As a result, the statistics for management usage of SAP BI is skewed and an average of 7% of level 4 managers are using the SAP BI tool.
Specific factors that inhibit the managers' usage of analytics
This study has shown that SAP BI usage amongst level 4 managers is low and provides reasons for the low usage. The key problem areas that have been established are data quality, user training and the SAP BI user interface.
Recommendations
Individual characteristics
Individual characteristics deal with age and the readiness for change. The average age of the level 4 managers is 49 years. This cohort typically is not comfortable with technology. The recommendation is to arrange refresher training interventions focussed on their specific needs. A blended approach of classroom-based training and e-learning training is recommended. Level 4 managers require hand-holding until they are comfortable with the tool. Classroom-based training will be beneficial, whilst they can recap using the e-learning lessons in their offices.
Organisational factors
Organisational factors deal with management support of SAP BI, user participation in the implementation, user training and the iterative development approach.
It is recommended that a process owner should be established for analytics to instil a stronger management support base for SAP BI. This individual needs to be at an executive level and should be a champion to promote analytics culture within the organisation. A further recommendation is crafting a SAP BI strategy with a holistic view on technology, processes and human imperatives to ensure successful adoption, usage and sustainability of the tool.
It is further recommended that training should be tailored per directorate to address specific reporting requirements per area. Currently, training is more generic and benefits will be achieved if the training model is adapted accordingly.
System quality characteristics
System quality characteristics deal with information quality, system quality, accessibility and the user interface of the SAP BI tool.
Firstly, it is recommended that SAP BI batch monitoring should be implemented to ensure information and system quality. This will require 24/7 monitoring. If a process chain fails, a BI developer is contacted after to address the problem, specifically around month-end and SAP month-end. Improved data quality will result in improved trust by the business in the reports.
Secondly, it is recommended that the IT department put measures in place to ensure data integrity by monitoring BI batch processes and ensuring that alerts are in place if a process fails. For businesses to adopt analytics, data integrity is critical to instil confidence amongst users of SAP BI.
A third recommendation is that performance tuning should be undertaken, such as the use of SAP Hana, to create significant performance gains for the users, leading to renewed enthusiasm for the usage of the tool as long delays will no longer be an issue.
The last recommendation is to address the user interface by empowering managers to use the tool by offering refresher SAP BI training that meets specific needs and requirements.
Organisational culture
Organisational culture deals with information readiness, information culture and change management. The previous recommendation under organisational factors, that is, to establish a process owner, is equally important for organisational culture. Establishing a process owner for analytics and with constant executive support for the tool will change the reporting culture within the organisation over time. This ensures that the right information is available at the right time to managers and will create a foundation for information readiness and uptake of the SAP BI tool.
Macro-environment factors
Macro-environment factors deal with the relevant business sector and competitiveness of the environment. The organisation is a public sector concern and focusses on customer, not profit. Profitable organisations need to have a competitive edge and reporting is an enabler for them to remain successful. It is recommended that the organisation re-orientates its culture towards using analytics. The information culture of the public sector requires a mind shift for managers to realise that analytics is an enabler to assist in supporting the customer more efficiently and to improve service delivery. This shift could be established once a process owner has been established and could result in changing the organisational culture towards analytical capabilities.
Effort perception
Effort perception is the users' view on how easy the tool is to use. Managers expressed that they struggled with the user interface. Focussed and customised refresher SAP BI training is recommended.
Social influence
Social influence deals with visibility and image. The establishment of a process owner for SAP BI is essential as mentioned previously in organisational factors and organisational culture. This will set the tone at the top and other managers will follow suit. The information and organisational culture towards reporting will mature over time because of the executive support and buy-in for the tool.
Facilitation conditions
Facilitation conditions deal with the technical support and report creation for SAP BI. Currently, the development of a SAP BI report is a two-pronged approach in that the BI developer's and functional business analysts' input is required. The functional analysts are involved with project and support work and capacity is an issue. This is impacting the lengthy timelines to create reports, which is frustrating the users. It is recommended that different personnel deal with support and project-related work. This should eliminate delays in report delivery timelines.
Other
The 'other' theme deals with placing SAP BI on a manager's IPM scorecard. Once a process owner has been established, this recommendation can possibly be introduced into the organisation. SAP BI usage can be monitored by the number of logins to SAP BI in a month. Statistics can also be set up on frequently used reports and dashboards. Only what gets managed, gets done. Behaviour will eventually change and an information culture will be instilled into the organisation.
Conclusion
In conclusion, analytics is the enabler of success for the organisation under study. Managers need to make informed and timely decisions based on facts to stay abreast of competition, improve service delivery, have awareness of changing markets and to streamline processes. Analytics is a driver of achieving these objectives and ensuring success and sustainability for the organisation. It has been established that the usage of analytics is low within the organisation under study and there are specific factors that contribute to managers not using the analytical tools. Interviews and electronic survey questionnaires have highlighted the main causes of low usage. The key areas to address include establishing a process owner at an executive level and crafting an analytics innovation strategy that includes processes, technology and people. The organisation has focussed on technology. However, it has neglected the people component. People are critical to the success of any technology as the value of the toolsets lies in the actual usage, which increases return on investment. To balance the people component, customised training must be implemented. To establish confidence in data quality, batch monitoring must be implemented with immediate effect. These initiatives could change the organisation and information culture over time and entrench analytics, creating a flourishing and successful organisation.
